Effective communication is an interaction between two or more people that produces a desired effect and is a key element of quality of care for patients with advanced and serious illness and their family members. Suboptimal provider-patient/family communication is common, with negative effects on patient/family-centered outcomes. OBJECTIVES: To systematically review the evidence for effectiveness of communication-related quality improvement interventions for patients with advanced and serious illness and to explore the effectiveness of consultative and integrative interventions. DATA SOURCES: MEDLINE, CINAHL, PsycINFO, Cochrane, and DARE from 2000 through December 2011 and reference list of eligible articles and reviews. STUDY ELIGIBILITY CRITERIA, PARTICIPANTS AND INTERVENTIONS: Prospective, controlled quality improvement studies in populations with life-limiting or severe life-threatening illness with a primary intervention focus of improving communication with patients and/or families. STUDY APPRAISAL AND SYNTHESIS METHODS: Two investigators independently screened and abstracted data on patient/family-centered outcomes. RESULTS: We included 20 studies; 13 (65 %) were in intensive care. We found four intervention types: (1) family meetings with the usual team (11 studies, 77 % found improvement in healthcare utilization), (2) palliative care teams (5 studies, 50 % found improvement in healthcare utilization), (3) ethics consultation (2 studies, 100 % found improvement in healthcare utilization), and (4) physician-patient communication (2 studies, no significant improvement in healthcare utilization). Among studies addressing the outcomes of patient/family satisfaction, 22 % found improvement; among studies addressing healthcare utilization (e.g., length of stay), 73 % found improvement. Results suggest that consultative interventions, as opposed to integrative ones, may be more effective, but more research is needed. LIMITATIONS: Study heterogeneity did not allow quantitative synthesis.
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CONCLUSIONS AND IMPLICATIONS OF KEY FINDINGS:
Communication in the care of patients with advanced and serious illness can be improved using quality improvement interventions, particularly for healthcare utilization as an outcome. Interventions may be more effective using a consultative approach.
INTRODUCTION
Effective communication between providers and patients and their families is essential in palliative care. Communication involves sharing information, thoughts and feelings between two or more people, and it is effective when the interaction conveys the intended message. Thus, the quality of communication in the care of patients with advanced and serious illness is a key determinant of patient and family outcomes. Research in a variety of settings has found that communication is often suboptimal. For example, in a study of audiotaped initial oncology consultations for patients with advanced cancer, fewer than half of oncologists offered alternatives to chemotherapy as an option, only 58 % of patients were informed of their life expectancy, and only 60 % were aware of risks versus benefits of further chemotherapy treatment. 1 This informational gap can affect patient/family-centered outcomes, which are outcomes important to the patient/family, such as patient satisfaction, family satisfaction, length of hospital stay, treatment intensity, and quality of life, as well as other patient/family centered outcomes. 2 Quality improvement intervention for communication between healthcare providers and these patients with their families is an important focus for improving the quality of care and patient/family-centered outcomes. 4 Finally, a 2011 review of studies on communication in intensive care found evidence supporting the effectiveness of printed information and structured communication by the regular intensive care unit team, palliative care, and ethics consultations for the outcomes of distress and healthcare utilization. 5 However, none of these studies focused on seriously ill patients across all settings, regardless of specialties, age, and disease conditions, or compared types of interventions.
A recent consensus report published by the Improving Palliative Care in the Intensive Care Unit group concluded that there are two categorizations for quality improvement in this setting: 'consultative models,' which involve consulting communication specialists, such as palliative medicine teams, in the care of patients and families, and 'integrative models,' which seek to embed palliative care principles and interventions into daily practice by the usual care team. 6 These categories are not mutually exclusive as interventions may be both integrative and consultative. Regardless, for interventions targeting communication, we believe these categorizations are relevant across all care settings; integrative approaches involve structural changes in care and provider training, while consultative approaches incorporate additional trained palliative care or palliative care-related consultants to specifically address communication issues. 7 Consequently, we conducted a systematic review to evaluate the effectiveness of quality improvement interventions focusing on communication for populations with advanced and serious illness across all settings including ambulatory care, acute medical care wards in hospitals, adult outpatient clinics, pediatric wards, pediatric outpatient clinics, oncology clinics/ wards, intensive care units, hospices, and nursing homes. We also compared whether communication quality improvement interventions that are integrative, as opposed to consultative, are more likely to impact patient and family outcomes.
METHODS
We searched PubMed, CINAHL, PsycINFO, Cochrane, and DARE for articles published from 2000 through December 2011 and identified additional studies from reference lists of eligible articles and relevant systematic reviews.
Search Strategy
Our electronic search strategy included medical subject headings (MeSH) and keywords related to palliative care, quality improvement, communication, cancer, terminally ill, hospice care, patient care planning, and quality assurance.
Study Selection
We included prospective, controlled studies that included a majority of patients that were seriously ill or had advanced disease and who were unlikely to be cured, recover, or stabilize. 8 Seriously ill patients and those with advanced disease in pediatric, adult, and geriatric populations with all conditions (e.g., cancer, heart failure, end-stage lung disease, dementia, and frailty) were included. We included studies where the focus of the intervention was communication between providers and patients and/or families, and which measured the impact of the intervention on patient and/or family-centered outcomes, including satisfaction, quality of life, symptoms, and healthcare utilization. Since the nature of both quality improvement and palliative care practice has changed substantially since 2000, and other previous reviews have addressed literature published prior to 2000, 3 we searched and included articles published between January 2000 and December 2011.
Data Extraction and Quality Assessment
Two reviewers independently screened first the abstract and then the full article for eligibility (Fig. 1) . One reviewer abstracted data from included articles, with the work checked by a second reviewer. We abstracted population characteristics, study design, setting, and description of interventions, along with study outcomes and findings. We also abstracted population and intervention characteristics and the effect of interventions on the outcomes of interest: patient and family satisfaction, quality of life, healthcare utilization (as measured by decreased intensive care unit (ICU) or hospital length of stay, and/or other aggressive treatments), and symptom control. We also abstracted whether the interventions were integrative, consultative, or combined using the following definitions: integrative (embedding palliative care principles and interventions into daily practice, such as provider education or organizational strategies), and consultative (utilizing additional services, such as palliative care consultants).
To minimize errors, data abstraction was done by at least two independent reviewers. Data abstraction forms were also designed to target specific outcomes and were pilot tested prior to use. All evidence was graded for the strength of the best available evidence, including the risk of bias in relevant studies using the GRADE Working Group criteria adapted by the Agency for Healthcare Research and Quality (AHRQ); 8, 9 for details, see the report. 10 
Data Synthesis and Analysis
We present qualitative summaries of individual studies. Due to intervention and outcome heterogeneity, meta-analyses could not be conducted.
RESULTS

Study Characteristics
Of the initial 11,633 titles and abstracts identified, 429 articles were screened, and 93 met the criteria for full review. Of these 93 articles, 20 met all of the inclusion criteria for quality improvement interventions targeting communication in patients with advanced and serious illness [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] ( Fig. 1 ). Sample sizes ranged from 63 to 2,891 patients with two-thirds of studies having between 150 and 900 patients (Table 1 ). In total, 13 of the 20 studies were conducted in an intensive care unit 11, 12, 14, [18] [19] [20] [21] [23] [24] [25] [26] 28, 29 with one of these in a neonatal ICU. 20 The remaining seven studies were conducted in nonintensive care unit settings:
13,15-17,22,27,30 one nursing home, 22 two ambulatory 13, 30 and four inpatient hospital units.
1 5 -1 7 , 2 7 Ten were multicenter studies, 1 3 -16,19,22,24,26,29,30 and nine were randomized controlled trials. 13, 15, 16, 19, 22, [27] [28] [29] [30] Of the 11 non-randomized controlled trials, 11, 12, 14, 17, 18, 20, 21, [23] [24] [25] [26] 7 were pre-post prospective studies conducted in the same setting with different sets of patients. 12, 14, 20, 21, [23] [24] [25] All studies had a comparison group of usual care, except for one study where all patients were seen by palliative care physicians. 13 Only one study 26 reported on a very low birth weight pediatric population; the remaining 19 studies were in adult populations with mean age ranging from 40 to 87 years ( Table 1) . Most of the studies (n=15) included patients with mixed illnesses. 11, 12, [14] [15] [16] [17] [18] [19] [20] [21] [22] 24, 25, 28, 29 All of the studies used patient/family education as part of the intervention, and half used provider education. 
Common Types of Interventions
Despite the heterogeneity of the interventions, four common types emerged (Table 2 ).
1. Communication quality improvement intervention through family meetings: We included studies in this category that increased the frequency or structure of information sharing sessions with one or more of the patient's usual health providers, usually a physician, nurse, and/or social worker (not a palliative care team), with patients and families to improve communication on issues relevant to advanced and serious illness, such 19, 22 Interventions grouped in this category focused either on increasing the frequency of these meetings, increasing by using an active communication strategy including elements such as detailed communication guidelines, longer conferences and more time for family members to discuss with healthcare staff, or training and education of providers to improve provider-patient/family communication. Nine studies using the family meeting approach as the intervention to improve communication evaluated healthcare utilization as an outcome, and seven of these nine studies (77 %) found statistically significant improvements in healthcare utilization. Four studies out of these five evaluated healthcare utilization as an outcome, and two (50 %) of the four studies found a statistically significant effect on healthcare utilization (fewer ICU admissions and reduced use of non-beneficial aggressive treatment). 12, 15 3. Ethics consultations: Ethics consultation is defined as the use of specialized help in identifying, analyzing, and resolving ethical problems that arise in the care of the patient. 31 Studies in this category used ethics consultation as a communication quality improvement intervention to communicate with providers, patients, and families about ethical issues and address conflicts about life-sustaining treatments. Two studies 28, 29 examined the impact of ethics consultations by comparing outcomes for patients randomly assigned to an intervention offering ethics consultation to the control group not offered ethics consultation. Both (100 %) of these studies (a single-center RCT followed by a multicenter RCT of the same intervention) demonstrated significant decreases in both ICU length of stay and the number of days that aggressive interventions, such as artificial nutrition, hydration, and ventilator treatments, were used. 4. Physician-patient communication quality improvement intervention: Two studies were in this category.
13,30
The first study 13 evaluated the use of a question prompt list for patients with advanced cancer receiving palliative care consultation to assist patients to formally ask questions about end-of-life issues and to improve patient-physician communication around prognosis. Although the intervention significantly increased communication on these issues, there was no statistically significant impact on patient satisfaction. For the other study 30 , physicians in the intervention group viewed a 1-h lecture on communication skills delivered by one of the investigators and used a CD-ROM training program on communication skills that was tailored with examples from clinic visits. The interactive CD-ROM training program on communication skills was designed to enhance physician's ability to respond effectively to patients' emotional concerns. The intervention was based on social cognitive theory and had five modules: principles of effective communication, recognizing empathic opportunities, responding to empathic opportunities, conveying prognosis, and answering difficult questions. A final module summarized main points from the intervention. Physicians in the intervention group also received financial incentives and a pair of high-quality headphones, while the control group received no training beyond the 1-h lecture. In this study, the computerized intervention improved the quality of communication in medical encounters and the control physicians performed slightly worse than the intervention group in the post-intervention phase. However, there was no statistically significant effect on patient satisfaction.
Consultative vs. Integrative Interventions
Interventions from four studies were combined, including both integrative and consultative components. 11, 19, 23, 27 Eight interventions were integrative; 13, 17, [20] [21] [22] 24, 26, 30 five of these were non-RCTs, 17, 20, 21, 24, 26 and three were highquality RCTs. 13, 22, 30 Four of the eight (50 %) had a significant improvement in key outcomes in the intervention group as compared to the control group. 17, [20] [21] [22] Eight interventions were consultative in nature; 12, [14] [15] [16] 18, 25, 28, 29 six of the eight (75 %) had a significant improvement in at least one key outcome due to the intervention. 12, 14, 15, 18, 28, 29 Four of these were non-RCTs, and four were mediumquality RCTs (Table 1) .
Outcomes Results
Results are categorized below by outcome; some studies evaluated the impact of the intervention on more than one outcome (Table 2 ).
Patient and Family Satisfaction
Nine studies evaluated patient and/or family satisfaction; two of these nine studies (22 %) found statistically significant improvement on patient and/or family satisfaction. [13] [14] [15] [16] 18, 22, 26, 27, 30 Eight of the nine studies evaluated patient satisfaction as an outcome. [13] [14] [15] [16] 18, 22, 26, 30 Five of these eight studies were RCTs of high quality, 13, 15, 16, 22, 30 with the remaining three studies being non-RCTs of medium quality. 14, 18, 26 Only one RCT found a statistically significant improvement on patient satisfaction with the intervention; 15 it used an interdisciplinary palliative care service to address patient and family needs for information and decision making on goals of care.
Three of the nine studies assessed the intervention effect on family satisfaction. Two RCTs, one with a large sample size 22 (n = 1,133) and a smaller RCT with a small sample size 27 (n = 32), both showed no significant improvement in family satisfaction. The third study, a non-RCT with a small sample size (n = 88) showed significant improvement with the intervention in family satisfaction. 18 
Healthcare Utilization
Fifteen studies evaluated healthcare utilization as an outcome, and 11 studies (73 %) found statistically significant improvement on this outcome. Six of the 15 studies were RCTs of medium quality, 15, 16, 19, 22, 28, 29 and 4 of these studies (67 %) showed a statistically significant improvement attributed to the intervention. 15, 22, 28, 29 Nine of the 15 studies were non-RCTs, 11, 12, 14, 17, 20, 21, [23] [24] [25] and 7 of these studies (78 %) showed a statistically significant improvement in healthcare utilization. 11, 12, 14, 17, 20, 21, 23 Sample size, intervention type, or setting did not explain the difference between the studies with significant and non-significant results.
Quality of Life (QOL) and Symptom Control
Two high-quality RCTs assessed the QOL of patients. 15, 16 They both showed no significant improvement on QOL in the intervention as compared to the usual care group (Table 2) . These two studies independently used the same type of intervention among different sample populations in similar settings (Table 2) . Four studies evaluated symptom control of patients: three of these four were high-quality RCTs, 15, 16, 19 and the last was a medium-quality non-RCT. 18 Only one of these four studies (25 %), a RCT, 19 showed a statistically significant improvement in symptom control; it also had the smallest sample size (n=63) of all the studies included in this review (Table 1 and Table 2) .
DISCUSSION
In conclusion, we identified 20 studies targeting communication in patients with advanced and serious diseases, including a number of high-quality RCTs. Most interventions addressed adult mixed-illness populations, predominantly in an intensive care unit setting, and comprised either improvements in family meetings or better utilization of palliative care consultations. Nearly three-quarters of the interventions that evaluated healthcare utilization outcomes, such as intensive care unit length of stay and potentially non-beneficial life-sustaining aggressive treatment, found statistically significant effects of the intervention. In studies that evaluated intervention impact on the outcomes of satisfaction, quality of life, and symptom control, findings were predominantly not significant. Although the number of included studies is small, a higher proportion of consultative studies found a statistically significant improvement because of the intervention. This could suggest a trend that consultative interventions, as opposed to integrative ones, might be more effective; however, more research is needed on this topic. Healthcare utilization was the most commonly reported outcome in these studies, and threequarters of studies measuring this outcome showed a significant effect because of the intervention. Optimizing healthcare utilization is important, especially in intensive care units where beds are often a limited resource and rising healthcare costs associated with end-of-life care are an increasing concern. However, although better healthcare utilization may reflect improved decision-making and reduced patient suffering and family burden, the current evidence does not support a strong correlation between that utilization and other patient/family-centered outcomes. 32 In our analysis, few studies measured patient/ family satisfaction, quality of life, or symptoms, and almost none found statistically significant improvements in these outcomes. In part, this may be because the outcomes of improved communication are difficult to measure; the outcome of "satisfaction" likely reflects patient and family experiences beyond those impacted by communication. Development of better instruments, which more precisely capture and reflect the impact of good communication, will facilitate the accurate evaluation of communication-related interventions.
Most of these studies also focused on increasing levels of communication or structuring of communication rather than improving use of specific communication models. Patientcentered communication is a complex task, particularly around end-of-life decision making, and requires a variety of elements and provider skills, including cultural awareness, building partnership, eliciting key information, providing evidence, and checking for understanding; 33 structuring any intervention to improve this multi-faceted task is understandably difficult.
No previous studies, to our knowledge, have addressed whether the type of intervention-consultative vs. integrative-may impact intervention efficacy. Our study supports that consultative interventions, as opposed to integrative ones, are more likely to potentially improve healthcare utilization, although there are successful examples of both interventions types. This benefit could be due to multiple potential reasons. Consultative teams may focus specifically on communication-related issues as opposed to balancing them with other clinical responsibilities as must occur with integrative interventions. Also, these interventions inherently involve culture change, and, as outside agents of such change, consultative interventions may be more reliably and/or rapidly effective. Finally, the studies, with a focus on communication, showed little evidence for effect on overall symptoms or quality of life: this may relate to the focus of these interventions, although other reviews of broader palliative care interventions have also not found impact on these outcomes. 3 Our review has some limitations. Although all studies focused on improving communication, the heterogeneity in populations, interventions, outcomes, and measurement tools did not allow for a quantitative synthesis of the literature. Because we limited our review to studies with populations where a majority of patients met the definition of seriously ill and/or with advanced disease, we excluded some studies with potentially relevant interventions in broader populations; however, many of these studies have been included in other more general systematic reviews. 4, 5 We also included only studies that focused on communication and consequently multi-faceted studies that included communication as one of multiple targets were not addressed; see report for full details on these studies. 10 Finally, we only abstracted outcomes that were patient/ family-centered and reported in at least two of the studies; consequently, several outcomes (e.g., family symptoms and staff assessments of quality of care) are not summarized in this review.
The literature in this area also has a number of limitations. As studies often reported many outcomes and rarely designated primary outcomes, interpretation of results was difficult, and study outcomes were diluted (e.g., reporting on a long list of outcomes rather than focusing on those most likely to be impacted by the intervention). The quality of many studies was medium to low based on the risk of bias tools (GRADE Working Group criteria adapted by AHRQ 8, 9 ) in which a low risk of bias was assessed if six or more of the items were scored as a "yes," a medium risk of bias was assessed if four or five of the items were scored as a "yes," and a high risk of bias was assessed if zero to three items were scored as a "yes." Common quality issues included: small sample sizes, often due to insufficient recruitment and high rates of attrition, and outcome measures not designed for advanced disease or end-of-life populations and/or not well coordinated with the purpose of the intervention. Limited descriptions of interventions often lacked detailed information of both what the intervention entailed and in which context it was implemented, and effectiveness may have been influenced by unmeasured factors, such as individual team member characteristics and experience and contextual issues in individual institutions. Furthermore, RCTs often did not report key elements, such as blinding or allocation, which lowered scores in the grading of the evidence. None of the studies compared or tested different intervention methods, timing, or participants. There were no studies in hospice populations, only one pediatric study (in a neonatal ICU), and a few in the outpatient setting. None of the studies focused on either cultural issues in communication at the end of life or on reducing disparities in outcomes; these are areas where there are significant needs for, but challenges in, developing and evaluating interventions.
In summary, in this systematic review of studies focusing on communication in end-of-life populations, we found moderate evidence for the impact of quality improvement interventions on reducing healthcare utilization, particularly in the intensive care unit setting. Consultative interventions may be more likely to improve healthcare utilization. Multiple studies evaluated patient and/or family satisfaction, but only two showed statistically significant improvements attributed to the intervention. Elements that should be considered for future studies include: better development and description of interventions, inclusion of theory and quality improvement techniques, consideration of context, and matching outcomes to interventions. Development of measurement instruments is needed for measuring certain domains and for better understanding how to match outcome measures to interventions in order to effectively measure the impact of these interventions on outcomes other than healthcare utilization. Further research is needed on: impacting communication outcomes other than healthcare utilization; establishing links between healthcare utilization and patient/family-centered outcomes; exploring other aspects of communication, such as cultural issues; improving communication in pediatric populations; and improving communication outside of the intensive care setting.
